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The unit cell of the title compound, C36H3 6 N 2 , contains two 
independent molecules which are located about inversion 
centers. In each molecule the quinoline rings are almost 
planar, with mean deviations of 0.0302 (1) and 0.0173 (1) A. In 
the crystal, molecules are linked by C— H- ■ -it interactions 
into a three-dimensional network. 

Related literature 

For background to the applications of the title compound, an 
important organic synthesis intermediate, see: Kolosov et al. 
(2002); Antoniadis et al. (1994); Tonzola et al. (2003). For the 
synthesis of the title compound, see: Crivello & Lam 1976). 



Triclinic, PI 
a = 9.6010 (19) A 
b = 10.386 (2) A 
c = 14.625 (3) A 
a = 77.44 (3)° 
/3 = 78.43 (3)° 
y = 73.92 (3)° 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: \f/ scan 
(North era/., 1968) 
7mi„ = 0.979, r m „ = 0.993 

5301 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.058 

W R(F 2 ) = 0.147 

S = 1.01 

4978 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1352.4 (5) A 
Z = 2 

Mo Ka radiation 
li = 0.07 mm -1 
T = 293 K 

0.30 x 0.20 x 0.10 mm 



4978 independent reflections 
2825 reflections with / > 2o'(7) 
R inl = 0.046 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



344 parameters 

H-atom parameters constrained 
Ap max = 0.17 e A~ 3 
Ap mi „ = -0.18 e A~ 3 



Cg23, Cg4 and Cg2 are the centroids of the of ring containing N2, the ring 
containing Cf5 and the ring containing C2, respectively. 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


C17-H17B- 


■Qr23 


0.97 


2.79 


3.688 (3) 


155 


C31-H3L4- 


■Cg4' 


0.97 


2.70 


3.630 (3) 


160 


C34-H34B- 


Cg2 a 


0.97 


2.81 


3.669 (3) 


148 



Symmetry codes: (i) x — 1, y, z; (ii) —X + 1, — y. — z + 1- 

Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell 
refinement: CAD-4 Software; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 




Experimental 

Crystal data 

C 36 H 36 N 2 M r = 496.67 



The authors thank the Center of Testing and Analysis, 
Nanjing University, for the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GO2057). 
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6,7,1 5,1 6-Tetrahydro 



5,1 4-dibutylbenzo[1 ,2-c:4,5-c f ]diacridine 



Xin-hua Lu and Jin Hu 



Comment 



The title compound is an new compound, which can be utilized to synthesize organic semiconductors and conjugated 
polymers (Tonzola et al, 2003), which are of wide current interest for applications in electronic and optoelectronic 
devices including light-emitting diodes (Kolosov et al, 2002), thin film transistors, and photovoltaic cells (Antoniadis et 



The molecular structure of (I) is shown in Fig. 1 . The asymmetric unit contains two distinct title molecules of C 3 6H 3 6N 2 . 
In the molecules of C36H36N2, the quinoline rings are almost planar. The values of the mean deviation for quinoline rings 
are 0.0302 (1) A and 0.0173 (1) A respectively. The molecules are linked into a three-dimensional network by C — H - x 
interactions, C17-H17B --Cg23 links the two molecules in the asymmetric unit, C31-H31A - Cg4(-l+x,y,z) and C34- 
H34B --Cg2(l-x,-y,l-z), where Cg23, Cg4 and Cg2 contain atoms N2, C15 and C2 respectively. 



The title compound, (I) was prepared by a method reported in literature (Crivello & Lam, 1976). The crystals were 
obtained by dissolving (I) (0.1 g) in methanol (30 ml) and evaporating the solvent slowly at room temperature for about 
15 d. 

Refinement 

All H atoms were positioned geometrically and constrained to ride on their parent atoms, with C — H(aromatic) = 0.93, A 
C— H(CH 2 ) 0.97A with Uiso= 1.2Ueq(C) and C— H(methyl), 0.96A with Uiso = 1.5Ueq(C). 

Computing details 

Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell refinement: CAD-4 Software (Enraf-Nonius, 1985); data 
reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 



al, 1994). 
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Figure 1 

The molecular structure of (I), with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% 
probability level. 




Figure 2 

The second molecule in the asymmetric unit. 

6,7,1 5,1 6-Tetrahydro-5,1 4-dibutylbenzo[1 ,2-c:4,5-c']diacridine 

Crystal data 

CseHaeNj Triclinic, PI 

M r = 496.67 Hall symbol: -P 1 
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a = 9.6010 (19) A 

6 = 10.386 (2) A 
c= 14.625 (3) A 
a = 11 .44 (3)° 

P = 78.43 (3)° 

7 = 73.92 (3)° 
V= 1352.4 (5) A 3 
Z=2 

F(000) = 532 
Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co/20 scans 

Absorption correction: y scan 

(North et al, 1968) 
T mm = 0.979, r max = 0.993 
5301 measured reflections 

Refinement 

Refinement on T 72 
Least-squares matrix: full 
R[F* > 2<t(^ 2 )] = 0.058 
wR{F 1 ) = 0.147 
5= 1.01 

4978 reflections 
344 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



D x = 1.220 MgirT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 25 reflections 

0 = 9-13° 

fi = 0.07 mnr 1 

r=293 K 

Block, colourless 

0.30 x 0.20 x 0.10 mm 



4978 independent reflections 
2825 reflections with / > 2a(I) 
R mt = 0.046 

^max 25.4 , 0 m [ n 1.4 

h = 0— >11 
& = -12->12 
/ = -17->17 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 2 ) + (0.05 \9Pf + 0.293 IP] 

where P = (F 2 + 2F 2 )/3 
(A/tj) max < 0.001 
Ap max = 0.17eA- 3 
Ap mm = -0.18eA- 3 
Extinction correction: SHELXL, 

Fc*=kFc[l+O.OOlxFc 2 l 3 /sin(20)]- 1/4 
Extinction coefficient: 0.0129 (14) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted A-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating A-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



Nl 
CI 
C2 
H2 
C3 
H3 



0.2438 (2) 
0.1692 (3) 
0.0806 (3) 
0.0721 
0.0073 (3) 
-0.0506 



-0.0834 (2) 
-0.1557 (3) 
-0.0862 (3) 
0.0064 
-0.1526 (3) 
-0.1055 



0.71474 (14) 
0.78803 (17) 
0.86002 (19) 
0.8549 
0.9370 (2) 
0.9841 



0.0489 (5) 
0.0484 (6) 
0.0602 (8) 
0.072* 
0.0677 (8) 
0.081* 



Acta Cryst. (2012). E68, o2093 



sup-3 



supplementary materials 



C4 


A A 1 AO /O A 

0.0192 (j) 


A O A 1 O /O \ 

—0.2912 (3) 


A ClA CA /OA 

0.9450 (2) 


A AOAjC /AA 

0.0 /06 (9) 


H4 


A AO A 1 

— 0.0291 


—0.3365 


A AAO A 

0.99o4 


A AO C * 

0.085* 


C5 


A 1 AA/l 
0.1004 (J) 


A 0 C(\A /"2\ 

— 0.3604 (3) 


A OOCA /O 1 * 

0.5 /59 (2) 


A f\£A 1 /OA 

0.0643 (8) 


H5 


A 1 A/1 A 
(J. 1044 


A /I COI 

—0.4523 


A OOI O 

0.5515 


A AOO* 

0.0/ /* 


Co 


A 1 OA A /I \ 

0.1794 (3) 


A O AC C /O \ 

-0.2955 (3) 


0.79478 (18) 


A ACA1 /0\ 

0.0501 (7) 


C7 


A O /" / V~> /O \ 

0.2692 (3) 


A O Z' 1 O /O \ 

-0.3633 (3) 


A OOACA /1 A\ 

0.72059 (19) 


A A C 1 O ZO\ 

0.0513 (7) 


si) 
Co 


A 1 ^ OA /*y\ 
U.349U (J) 


— U.Z911 (J) 


U. 64949 (18) 


U.U49Z (/) 


C9 


A O O O C /") \ 

0.3325 (3) 


A 1CAO /O \ 

-0.1503 (3) 


A £1 A AO A { 1 0\ 

0.64924 (17) 


A A A f ^ f f \ 

0.0463 (6) 


LIU 


a /o\ 

0.2797 (3) 


-0.5116 (3) 


A OOO C ZO\ 

0.7225 (2) 


A AC OO ZO\ 

0.0587 (7) 


T r i a A 

H1UA 


A OACA 

0.2959 


A C O OA 

—0.5250 


A jCCOA 

0.6550 


A AOA* 

0.0/0* 


H10B 


A 1 OT1 

0.1873 


A CO O O 

-0.5323 


A OC O /" 

0.7536 


A AOAsfc 

0.070* 


Oil 


A /I ATI /O \ 

0.4033 (3) 


A /"AOA /")\ 

-0.6070 (3) 


A OO /I 1 /ON 

0.7741 (2) 


A A/'A/" /A\ 

0.0696 (9) 


Hi 1A 


A A AC 1 
0.495 1 


A C OO C 

—0.5835 


A n A C 1 

0. /45 1 


A AO/1 * 


hub 


0.3846 


A C A A A 

-0.5940 


A O O A/" 

0.8396 


A AO A sfc 

0.084* 


C12 


A /I 1 01 

0.4181 (4) 


A O C /"O /O \ 

-0.7567 (3) 


0.7716 (2) 


A AO/1A / 1 A\ 

0.0849 (10) 


H12A 


0.4283 


-0.7682 


0.7063 


A 1 AO sfc 

0.102* 


T-T1 OD 


U.5U64 


A Q 1 1 1 
U.o 111 


U. /y6D 


A 1 AO * 


C13 


U.Z9U9 (4) 


A QA7A f A\ 
— U.8U/U (4) 


0.8z /U (j) 


O.lz /8 (16) 


H13A 


0.3046 


-0.9005 


0.8221 


A 1 AO sfc 

0.192* 


T r 1 

HUB 


a o f\i a 


— U. /536 


A OAT7 

0.80Z / 


A 1 AO * 

0.192* 


Hi Jt 


U.Zozo 




A 

\).ayl5 


A 1 AO* 

o.ivz^ 


C14 


0.4177 (3) 


-0.0722 (3) 


0.57196 (16) 


A A A CO { /~\ 

0.0453 (6) 


C15 


A O O C C /O \ 

0.3755 (3) 


A A f O /I /O \ 

0.0684 (3) 


A CCIOO /10\ 

0.55122 (17) 


0.0478 (6) 


i_ri c 
H15 


A OA 1 1 

0.2913 


A 1 1 A A 

0. 1 144 


A COCO 

0.585 / 


A ACOsfc 

0.05 /* 


C16 


a /if cn /o \ 

0.4559 (3) 


A 1 /I 1 A ZO\ 

0.1419 (2) 


A A O AO O / 1 OA 

0.48025 (17) 


A A A OA / £L\ 

0.0470 (6) 


C17 


A A 1 1 A /O \ 

0.4119 (3) 


A OA A A /")\ 

0.2944 (3) 


A >1C/"00 /1A\ 

0.45672 (19) 


A AC /"A /T\ 

0.0560 (7) 


TT1 T A 

H17A 


A O A AC 

0.3495 


A O 1 A/! 

0.3306 


A C 1 AO 

0.5108 


A AzTOsfc 

0.067* 


HI /B 


0.3566 


O.JZlO 


A A A/1 1 

U.4U41 


A AiCOsfc 

0.06/* 


C18 


A /I CO. £ /"2\ 

0.4536 (3 ) 


— U.35Z6 \i ) 


U.56V41 (19) 


0.0582 (/) 


H18A 


0.4042 


A O O O A 

-0.3339 


0.5145 


A AOA sfc 

0.070* 


t r i on 

H18B 


A A Q1Q 

0.483s 


A A CAC 

—0.4505 


A C O O A 

U.5884 


A AOA* 

0.0 /o* 


N2 


A AO /'O ZO\ 

0.0362 (2) 


A ") AH f /ON 

0.3476 (2) 


A OAOO"T /1 A\ 

0.39887 (14) 


A ACO O 

0.0527 (6) 




U.U/zl (J) 


A A £Qfl 

U.438U (J ) 


U.33 / /U (lo) 


U.U516 (/) 


C20 


0.0175 (3) 


0.5861 (3) 


0.3663 (2) 


0.0633 (8) 


TJ1 A 

H20 


A A1 O 1 

—0.0381 


A CAOO 

0.5922 


A A O C O 

0.4258 


A AOiCsfc 

0.0/6* 


C21 


A A A A /O \ 

0.0446 (3) 


A OA 1 O /O \ 

0.7013 (3) 


A O AO 1 ZO\ 

0.308 1 (2) 


A AOO 1 /A\ 

0.0721 (9) 


H21 


A A AO" 1 
0.00/1 


A OOCO 

0. /553 


0.32 lb 


A AOO* 

0.08 /* 


C22 


A 1 O A/C /"I \ 

0.1296 (3) 


A H A 1 O /O A 

0.6915 (3) 


A O 1 AA ZO\ 

0.2190 (2) 


A AOOO /A\ 
0.0 / /8 (9) 


TJO O 

rill 


A 1 A OO 

0.14/ / 


A OOAO 

0. / /02 


A 1 OAA 

0.1 /90 


A AAO * 

0.093* 


C23 


0.1860 (3 J 


0.5692 (3J 


A 1 AA1 ZO\ 
0.1901 (1) 


0.0698 (9) 


Hz j 


A O A O O 

0.2428 


A C/CCO 

0.5653 


A 1 1 AO 

0.1308 


A AO A * 

0.084* 


C24 


A 1 jCA1 /OA 

0.1601 (3) 


A A A OO /I \ 

0.44/2 (3) 


AO/IO/11 0\ 

0.24841 (18) 


A AC A A ZO\ 

0.0540 (/) 


C25 


A O 1 /"A /O \ 

0.2160 (3) 


A O 1 CO 

0.3153 (3) 


A OOOOO /10\ 

0.22227 (17) 


A AC 1 A ZO\ 

0.0514 (7) 


CZ6 


U.18Z9 (3) 


U.ZU53 (3J 


U.Z8583 (1 /) 


A A A O A 1 £i \ 

U.U484 (6) 


C27 


0.0882 (3) 


0.2267 (3) 


0.37299 (17) 


0.0462 (6) 


C28 


0.0434 (3) 


0.1101 (3) 


0.43810 (17) 


0.0474 (6) 


C29 


-0.0784 (3) 


0.1306 (3) 


0.50862 (18) 


0.0504 (7) 


H29 


-0.1315 


0.2189 


0.5142 


0.060* 


C30 


-0.1223 (3) 


0.0226 (3) 


0.57047 (17) 


0.0484 (7) 



Acta Cryst. (2012). E68, o2093 



sup-4 



supplementary materials 



C31 


-0.2556 (3) 


A A A 1 A Ci \ 

0.0434 (3) 


A £L A A tCO / 1 OA 

0.64468 (lo) 


A AC A A /H\ 

0.0549 (7) 




H3 JA 






a Ano 
0.03 11 


0.619/ 


0.066* 




H31B 


U.Z / 08 




A 1 -t -t O 

0.1338 


a /"can 

0.6599 


A A/"/"sk 

0.066* 




C32 


i iu ^ j j 




A O A A A \ 

0.3004 (3) 


0.12746 (17) 


A ACT/' fn\ 

0.0576 (7) 




H32A 


U.Z / j j 




U.3 IW 


U.UsUZ 


A AjCA* 

0.069* 




H32B 


U.3Uj4 




0.2181 


0.1088 


a A/"nA 

0.069* 




C33 


U.4 / ID \d) 




0.2940 (3) 


A 1 ^ a a c /1 o\ 

0.12995 (18) 


A A/" 1 A ZO\ 

0.0614 (8) 




H3 JA 


U.4 /Ol 




0.3 /42 


a 1 fin 

0. 1 j 1 9 


A f\H A * 
0.0 /4* 




H33B 


U.JU77 




A '"> 1 C A 

0.2150 


a 1 nc^ 

0.1752 


a r\n a * 

0.074* 




C34 


U.JO /o (j ) 




A O O /"A \ 

0.2860 (3) 


A A") A 1 A / 1 A\ 

0.03419 (19) 


0.0687 (9) 




T TO /I A 

H34A 


U. jZjZ 




0.3593 


a An/" 

-0.0126 


0.082* 




H34B 


U.OOZ4 




U.Z995 


A A1 OA 
0.03&0 


O.Ooz* 




C35 


0 5909 (A\ 




0.1531 (4) 


A AA 1 £ fi\ 

0.0016 (3) 


A 1A11 /"t ^\ 

O.lOlz (lz) 




nj j/\ 


0.6519 




U. 1 


— n o^qi 

\J.vJy l 


n 1 c ?* 

W. 1 JZ 




H35B 


0.4979 




0.1398 


-0.0036 


0.152* 




H35C 


0.6375 




0.0802 


0.0466 


0.152* 




C36 


0.2353 (3) 




0.0614(3) 


0.26561 (18) 


0.0593 (7) 




H36A 


0.3278 




0.0524 


0.2231 


0.071* 




H36B 


0.1647 




0.0436 


0.2340 


0.071* 




Atomic displacement parameters (A 2 ) 




T 7"! 1 


T 799 

IF 1 


U 33 


T 7"I9 


IP 3 




Nl 


0.0501 (13) 


0.0521 (13) 


0.0426 (12) 


-0.0117(11) 


-0.0038 (11) 


-0.0076 (10) 


CI 


0.0457 (15) 


0.0557 (17) 


0.0456(15) 


-0.0160(13) 


-0.0072 (13) 


-0.0074(13) 


C2 


0.0566 (18) 


0.070 (2) 


0.0517(17) 


-0.0150(15) 


-0.0016(15) 


-0.0124(15) 


C3 


0.0606 (19) 


0.086 (2) 


0.0555 (19) 


-0.0249 (17) 


0.0058 (15) 


-0.0136(16) 


C4 


0.065 (2) 


0.092 (3) 


0.0564 (19) 


-0.0374 (18) 


0.0008 (16) 


-0.0008 (17) 


C5 


0.0598 (18) 


0.073 (2) 


0.0630(19) 


-0.0289 (16) 


-0.0078 (16) 


-0.0025 (16) 


C6 


0.0418 (15) 


0.0609 (18) 


0.0508 (16) 


-0.0178 (13) 


-0.0134(13) 


-0.0032 (14) 


C7 


0.0474 (16) 


0.0526(17) 


0.0568 (17) 


-0.0140(13) 


-0.0164(14) 


-0.0049 (13) 


C8 


0.0522 (16) 


0.0496 (17) 


0.0484 (15) 


-0.0128(13) 


-0.0114(13) 


-0.0097 (13) 


C9 


0.0475 (15) 


0.0490(16) 


0.0416(15) 


-0.0081 (12) 


-0.0097 (13) 


-0.0079 (12) 


CIO 


0.0562 (17) 


0.0561 (18) 


0.0684 (19) 


-0.0200 (14) 


-0.0146(15) 


-0.0077 (14) 


Cll 


0.0596 (19) 


0.065 (2) 


0.082 (2) 


-0.0155 (16) 


-0.0184(17) 


-0.0023 (16) 


C12 


0.089 (3) 


0.064 (2) 


0.088 (2) 


0.0050 (19) 


-0.014 (2) 


-0.0139(18) 


C13 


0.112 (3) 


0.079 (3) 


0.188 (5) 


-0.042 (2) 


-0.032 (3) 


0.019(3) 


C14 


0.0476 (15) 


0.0481 (16) 


0.0382 (14) 


-0.0074 (12) 


-0.0065 (12) 


-0.0082 (12) 


C15 


0.0446 (15) 


0.0498 (17) 


0.0446(15) 


-0.0033 (12) 


-0.0035 (12) 


-0.0124(12) 


C16 


0.0498 (16) 


0.0461 (16) 


0.0424 (15) 


-0.0069 (13) 


-0.0067 (13) 


-0.0085 (12) 


C17 


0.0567 (17) 


0.0493 (17) 


0.0553 (17) 


-0.0038 (13) 


-0.0042 (14) 


-0.0108(13) 


C18 


0.0668 (19) 


0.0489 (17) 


0.0585 (17) 


-0.0105 (14) 


-0.0090 (15) 


-0.0132 (13) 


N2 


0.0486 (13) 


0.0589 (15) 


0.0485 (13) 


-0.0124(11) 


-0.0039(11) 


-0.0091 (12) 


C19 


0.0442 (15) 


0.0585 (18) 


0.0492 (16) 


-0.0112 (13) 


-0.0075 (13) 


-0.0046 (14) 


C20 


0.0628 (19) 


0.067 (2) 


0.0569 (18) 


-0.0148(16) 


-0.0050 (15) 


-0.0095 (16) 


C21 


0.075 (2) 


0.062 (2) 


0.075 (2) 


-0.0171 (16) 


-0.0064(18) 


-0.0061 (17) 


C22 


0.074 (2) 


0.065 (2) 


0.081 (2) 


-0.0166(18) 


-0.0017(19) 


0.0054 (18) 


C23 


0.0600 (19) 


0.077 (2) 


0.0582 (19) 


-0.0126 (17) 


0.0006 (15) 


0.0039 (17) 


C24 


0.0426 (15) 


0.068 (2) 


0.0486 (16) 


-0.0159(14) 


-0.0062 (13) 


-0.0008 (14) 


C25 


0.0377 (15) 


0.070 (2) 


0.0446(15) 


-0.0127(13) 


-0.0071 (12) 


-0.0056 (14) 
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Czo 


0.04Z4 (!:>) 


a neon / 1 oa 
U.UDyy (15) 


A A/1 O O ^1 ^A 

0.0435 (1-5) 


A AIT") (\ 1\ 

— 0.01 3z (1 3) 


A AAA/; /1 OA 

— O.OOoo (lz) 


A AAOC /1 1\ 

— O.OOVj (1-j) 


Cz / 


A A1 H A ( 1 /I A 

0.03 /4 (14) 


A A/CAO OA 

O.OoOz (15) 


A A/1 1 T / 1 CA 

0.041 / (1 D) 


A A1 11 /"1 OA 

— 0.01Z3 (13) 


A AA/1 1 /1 T\ 

—0.0043 (Iz) 


A A1 flfl /1 

-o.oioy (13) 


poo 
CZ5 


A A1 OA / 1 /I A 

0.0350 (14) 


A AjC K /I OA 

U.0613 (15) 


A A/1 T A CA 

0.0430 (Id) 


A A11C / 1 1 A 

-0.013:) (13) 


A AAOA /1 OA 

— O.OOzV (lz) 


A A1 A*7 /1 1A 

—0.010/ (13) 


poo 
CzV 


A A/1 1 "7 /I C\ 
0.041 / (1 j) 


0.0 J j / (1 /) 


A AC 11 ^1 AA 

O.OM3 (lo) 


A AAOA /I 1\ 

— O.OOoo (IZj 


A AA1 1 (\ 1\ 

0.003 1 (13) 


AA110/11A 

—0.0115 (13) 


C30 


a (Yin\ /i /i\ 
0.03 / 1 (14) 


A aaa*7 /1 OA 
O.OoO/ (15) 


A A/1 CO ^1 CA 

0.04jy (1 D) 


A A1 AO 1\ 

— o.oioy (13) 


A AAAC /1 OA 

0.0003 (lz) 


A A1 IO /1 "i\ 

—0.013V (13) 






0 OfvlQ n R\ 

U.UOH-7 V. ^ 






0 0096 (\ X\ 


— 0 01 (\ A\ 


C32 


0.0470(16) 


0.080 (2) 


0.0444(16) 


-0.0184(14) 


-0.0050 (13) 


-0.0061 (14) 


C33 


0.0485 (17) 


0.084 (2) 


0.0507 (17) 


-0.0206 (15) 


-0.0019(14) 


-0.0096 (15) 


C34 


0.0504 (17) 


0.098 (3) 


0.0561 (18) 


-0.0258 (17) 


0.0003 (15) 


-0.0065 (17) 


C35 


0.088 (3) 


0.117(3) 


0.094 (3) 


-0.018(2) 


0.010 (2) 


-0.042 (2) 


C36 


0.0523 (17) 


0.078 (2) 


0.0473 (16) 


-0.0182(15) 


0.0034(13) 


-0.0170(15) 



Geometric parameters (A, ") 



Nl— C9 


1.327 (3) 


N2— C27 


1.324 (3) 


Nl— CI 


1.366 (3) 


N2— C19 


1.373 (3) 


CI— C2 


1.409 (3) 


CI 9— C20 


1.409 (4) 


CI— C6 


1.410(3) 


CI 9— C24 


1.414(3) 


C2— C3 


1.360 (4) 


C20— C21 


1.366 (4) 


C2— H2 


0.9300 


C20— H20 


0.9300 


C3— C4 


1.393 (4) 


C21— C22 


1.399 (4) 


C3— H3 


0.9300 


C21— H21 


0.9300 


C4— C5 


1.355 (4) 


C22— C23 


1.362 (4) 


C4— H4 


0.9300 


C22— H22 


0.9300 


C5— C6 


1.419(4) 


C23— C24 


1.419(4) 


C5— H5 


0.9300 


C23— H23 


0.9300 


C6— C7 


1.427 (4) 


C24— C25 


1.431 (4) 


C7— C8 


1.375 (3) 


C25— C26 


1.376 (3) 


C7— C10 


1.509 (3) 


C25— C32 


1.512(3) 


C8— C9 


1.426 (3) 


C26— C27 


1.431 (3) 


C8— CI 8 


1.512(3) 


C26— C36 


1.513 (4) 


C9— C14 


1.484 (3) 


C27— C28 


1.476 (3) 


C10— Cll 


1.530 (4) 


C28— C30" 


1.396 (3) 


C10— H10A 


0.9700 


C28— C29 


1.397 (3) 


C10— HlOB 


0.9700 


C29— C30 


1.386 (3) 


Cll— C12 


1.529 (4) 


C29— H29 


0.9300 


Cll— H11A 


0.9700 


C30— C28" 


1.396 (3) 


Cll— HUB 


0.9700 


C30— C31 


1.502 (3) 


C12— C13 


1.481 (4) 


C31— C36" 


1.519(4) 


C12— H12A 


0.9700 


C31— H31A 


0.9700 


C12— H12B 


0.9700 


C31— H31B 


0.9700 


C13— H13A 


0.9600 


C32— C33 


1.531 (3) 


C13— H13B 


0.9600 


C32— H32A 


0.9700 


C13— H13C 


0.9600 


C32— H32B 


0.9700 


C14— C15 


1.384 (3) 


C33— C34 


1.521 (3) 


C14— C16 1 


1.401 (3) 


C33— H33A 


0.9700 


C15— C16 


1.384 (3) 


C33— H33B 


0.9700 


C15— H15 


0.9300 


C34— C35 


1.502 (4) 


C16— C14 1 


1.401 (3) 


C34— H34A 


0.9700 


C16— C17 


1.502 (3) 


C34— H34B 


0.9700 
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017—018' 1.520 (3) 

C17— H17A 0.9700 

C17— H17B 0.9700 

CI 8— CI 7' 1.520 (3) 

C18— H18A 0.9700 

C18— H18B 0.9700 

C9— Nl— CI 117.5(2) 

Nl— CI— C2 117.6(2) 

Nl— CI— C6 122.9 (2) 

C2— CI— C6 119.5(2) 

C3— C2— CI 120.9 (3) 

C3— C2— H2 119.5 

CI— C2— H2 119.5 

C2— C3— C4 119.8(3) 

C2— C3— H3 120.1 

C4— C3— H3 120.1 

C5— C4— C3 120.7 (3) 

C5— C4— H4 119.6 

C3— C4— H4 119.6 

C4— C5— C6 121.3 (3) 

C4— C5— H5 119.4 

C6— C5— H5 119.4 

CI— C6— C5 117.6(3) 

CI— C6— C7 118.4(2) 

C5— C6— C7 124.0 (3) 

C8— C7— C6 118.2(2) 

C8— C7— CIO 121.2(2) 

C6— C7— CIO 120.6 (2) 

C7— C8— C9 119.2(2) 

C7— C8— C18 123.5(2) 

C9— C8— C18 117.3(2) 

Nl— C9— C8 123.6 (2) 

Nl— C9— C14 117.2(2) 

C8— C9— C14 119.2(2) 

C7— CIO— Cll 112.8(2) 

C7— CIO— HI OA 109.0 

Cll— CIO— H10A 109.0 

C7— CIO— HI OB 109.0 

Cll— CIO— H10B 109.0 

H10A— CIO— H10B 107.8 

C12— Cll— CIO 112.5(2) 

C12— Cll— H11A 109.1 

CIO— Cll— H11A 109.1 

C12— Cll— HUB 109.1 

CIO— Cll— HUB 109.1 

H11A— Cll— HUB 107.8 

C13— C12— Cll 112.8(3) 

CI 3— CI 2— H12A 109.0 



C35— H35A 0.9600 

C35— H35B 0.9600 

C35— H35C 0.9600 

C36— C31" 1.519(4) 

C36— H36A 0.9700 

C36— H36B 0.9700 

C27— N2— C19 118.1(2) 

N2— CI 9— C20 117.7(2) 

N2— C19— C24 122.5 (2) 

C20— C19— C24 119.8(3) 

C21— C20— C19 121.1 (3) 

C21— C20— H20 119.4 

CI 9— C20— H20 119.4 

C20— C21— C22 119.4(3) 

C20— C21— H21 120.3 

C22— C21— H21 120.3 

C23— C22— C21 120.8 (3) 

C23— C22— H22 119.6 

C21— C22— H22 119.6 

C22— C23— C24 121.5 (3) 

C22— C23— H23 119.2 

C24— C23— H23 119.2 

CI 9— C24— C23 117.3(3) 

CI 9— C24— C25 118.4(2) 

C23— C24— C25 124.3 (3) 

C26— C25— C24 118.3(2) 

C26— C25— C32 122.1 (3) 

C24— C25— C32 119.6(2) 

C25— C26— C27 119.4(2) 

C25— C26— C36 122.9 (2) 

C27— C26— C36 117.7(2) 

N2— C27— C26 123.2 (2) 

N2— C27— C28 117.2(2) 

C26— C27— C28 119.5(2) 

C30"— C28— C29 119.0(2) 

C30"— C28— C27 120.2 (2) 

C29— C28— C27 120.8 (2) 

C30— C29— C28 121.7(2) 

C30— C29— H29 119.1 

C28— C29— H29 119.1 

C29— C30— C28" 119.3(2) 

C29— C30— C31 122.1(2) 

C28"— C30— C31 118.6(2) 

C30— C31— C36" 111.8(2) 

C30— C31— H31A 109.3 

C36"— C31— H31A 109.3 

C30— C31— H31B 109.3 

C36 11 — C31— H31B 109.3 
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Cll— C12— H12A 


109.0 


H31A— C31— H31B 


107.9 


C13— C12— H12B 


109.0 


C25— C32— C33 


112.3 (2) 


Cll— C12— H12B 


109.0 


C25— C32— H32A 


109.1 


H12A— C12— H12B 


107.8 


C33— C32— H32A 


109.1 


C12— C13— H13A 


109.5 


C25— C32— H32B 


109.1 


C12— C13— H13B 


109.5 


C33— C32— H32B 


109.1 


H13A— C13— H13B 


109.5 


H32A— C32— H32B 


107.9 


C12— C13— H13C 


109.5 


C34— C33— C32 


113.3 (2) 


H13A— C13— H13C 


109.5 


C34— C33— H33A 


108.9 


H13B— C13— H13C 


109.5 


C32— C33— H33A 


108.9 


C15— C14— C16 1 


119.4(2) 


C34— C33— H33B 


108.9 


CI 5— CI 4— C9 


121.3 (2) 


C32— C33— H33B 


108.9 


CI 6'— CI 4— C9 


119.4 (2) 


H33A— C33— H33B 


107.7 


C16— C15— C14 


121.5 (2) 


C35— C34— C33 


113.4 (3) 


C16— C15— H15 


119.2 


C35— C34— H34A 


108.9 


C14— C15— H15 


119.2 


C33— C34— H34A 


108.9 


C15— C16— C14' 


119.1 (2) 


C35— C34— H34B 


108.9 


C15— C16— C17 


122.3 (2) 


C33— C34— H34B 


108.9 


C14 1 — CI 6— C17 


118.6 (2) 


H34A— C34— H34B 


107.7 


C16— C17— C18 1 


110.7 (2) 


C34— C35— H35A 


109.5 


C16— C17— H17A 


109.5 


C34— C35— H35B 


109.5 


C 1 8' — C 1 7 — H 1 7A 


109.5 


H35A— C35— H35B 


109.5 


C16— C17— H17B 


109.5 


C34— C35— H35C 


109.5 


C18 1 — CI 7— H17B 


109.5 


H35A— C35— H35C 


109.5 


H17A— CI 7— H17B 


108.1 


H35B— C35— H35C 


109.5 


C8— CI 8— C17 1 


110.8 (2) 


C26— C36— C31" 


112.2 (2) 


C8— CI 8— H18A 


109.5 


C26— C36— H36A 


109.2 


CI 7'— CI 8— H18A 


109.5 


C31 11 — C36— H36A 


109.2 


C8— CI 8— H18B 


109.5 


C26— C36— H36B 


109.2 


CI 7'— CI 8— H18B 


109.5 


C31 11 — C36— H36B 


109.2 


H18A— CI 8— H18B 


108.1 


H36A— C36— H36B 


107.9 


C9— Nl— CI— C2 


176.9 (2) 


C27— N2— CI 9— C20 


-179.4 (2) 


C9— Nl— CI— C6 


-2.1 (3) 


C27— N2— CI 9— C24 


0.9 (4) 


Nl— CI— C2— C3 


-177.6(2) 


N2— CI 9— C20— C21 


-178.0(3) 


C6— CI— C2— C3 


1.5 (4) 


C24— CI 9— C20— C21 


1.8 (4) 


CI— C2— C3— C4 


-0.2 (4) 


CI 9— C20— C21— C22 


-0.7 (4) 


C2— C3— C4— C5 


-1.6(5) 


C20— C21— C22— C23 


-0.5 (5) 


C3— C4— C5— C6 


2.0 (4) 


C21— C22— C23— C24 


0.5 (5) 


Nl— CI— C6— C5 


177.9 (2) 


N2— CI 9— C24— C23 


178.1 (2) 


C2— CI— C6— C5 


-1.0(4) 


C20— CI 9— C24— C23 


-1.6(4) 


Nl— CI— C6— C7 


-1.4 (4) 


N2— CI 9— C24— C25 


-1.4 (4) 


C2— CI— C6— C7 


179.6 (2) 


C20— CI 9— C24— C25 


178.9 (2) 


C4— C5— C6— CI 


-0.7 (4) 


C22— C23— C24— C19 


0.5 (4) 


C4— C5— C6— C7 


178.6 (3) 


C22— C23— C24— C25 


179.9 (3) 


CI— C6— C7— C8 


4.3 (3) 


CI 9— C24— C25— C26 


-0.8 (4) 


C5— C6— C7— C8 


-175.0(2) 


C23— C24— C25— C26 


179.7 (2) 


CI— C6— C7— CIO 


-177.8 (2) 


CI 9— C24— C25— C32 


-179.7 (2) 


C5— C6— C7— CIO 


2.9 (4) 


C23— C24— C25— C32 


0.9 (4) 
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c • /■ r^H po r^c\ 

Co — C7 — Co — C9 


1 O / A \ 

-3.8 (4) 




Cz4 — Cz5 — Czo — Cz7 


o o /o \ 

3.3 (3) 


pi A PT O P C\ 

CIO — C7 — Co — C9 


1 no o /o\ 

178.3 (2) 




C32 — C25 — C26 — C27 


1 nn o /o\ 

-177.8 (2) 


p / pt p o p i o 

Co — C7 — C8 — C 1 8 


1 nn t\ /o\ 

177.0 (2) 




C24 — C25 — C26 — C36 


1 ~7(\ "7 /O \ 

179.7 (2) 


pi a pt po pio 

C 1 0 — C 7 — C 8 — C 1 o 


A O / A\ 

-0.8 (4) 




p -> ^ P^C p -> /_ PO/T 

C32 — C25 — C26 — C36 


-1.5 (4) 


p 1 XT 1 Z" 1 A PO 

CI — N 1 — C9 — C8 


2.7 (4) 




pi A XTO p -> /_ 

C 1 y — JNz — Cz7 — Czo 


1.8 (4) 


p 1 XT1 /"V /-II ^ 

CI — Nl — C9 — C14 


1 T7 /" /O \ 

-177.6 (2) 




P 1 A Ml P ^1 T P^ O 

C19 — N2 — C27 — C28 


1 T7 /" ZO\ 

-177.6 (2) 


p -7 PO /"'H \ti 

C7 — C8 — C9 — N 1 


A O 

0.3 (4) 




Cz5 — Czo — Cz7 — Nz 


-4.0 (4) 


p 1 o P o /-ir\ XT 1 

C 1 8 — C8 — C9 — N 1 


1 in c /o\ 

179.5 (2) 




C • ~) /_ p -> /_ PT7 XTO 

C J 6 — Cz o — Cz 7 — N z 


1 "7 A C ZO\ 

179.5 (2) 


p -7 p o pa p i a 

C7 — C8 — C9 — C14 


1 TA /I 

-179.4 (2) 




Cz5 — Czo — Cz7 — Cz8 


1 7f /I ZO\ 

175.4 (2) 


p 1 o O p (\ p 1 /I 

C 1 8 — C 8 — C9 — C 1 4 


-0.2 (3) 




c • ~) /_ r < o pn poo 

C36 — C26 — C27 — C28 


1 O /O \ 

-1.2 (3) 


p o p 1 a p i i 

C 8 — C 7 — C 1 0 — C 1 1 


OO A ZO\ 

88.0 (3) 




\T1 POT poo PIAii 

N2 — C27 — C28 — C30" 


1 /'O c /o\ 

-162.5 (2) 


p / t~^H PI A /"" 1 1 

C 6 — C 7 — C 1 0 — C 1 1 


OA O ZO\ 

-89.8 (3) 




p o /_ POT POO PTAii 

Czo — Cz7 — Czo — C30 


1 O 1 /o \ 

18.1 (3) 


/""7 /"" 1 rill 1 1 

C7 — C 1 0 — C 1 1 — C 1 2 


1 T7 O /O A 

-177.2 (3) 




XTO p o "7 POO P1f\ 

N z — Cz7 — Cz 8 — Cz9 


17.8 (3) 


p 1 a p 1 1 p 1 o p i -> 

CIO — Cll — C12 — C13 


-67.4 (4) 




PO/" POT POO POA 

C26 — C27 — C28 — C29 


1/^1 /o\ 

-161.6 (2) 


XT 1 /" ("» p 1 4 /- < 1 ^ 

N 1 — C9 — C 1 4 — C 1 5 


-19.7 (3) 




P O Aii P O O POA P 1 A 

C30 11 — C28 — C29 — C30 


0.4 (4) 


C 8 — C 9 — C 1 4 — C 1 5 


160.1 (2) 




P O "7 PO O P O A P ") A 

C27 — C28 — C29 — C30 


1 O A A /O \ 

-180.0 (2) 


N 1 — C9 — C 1 4 — C 1 6 


1 CA ^ ZO\ 

159.6 (2) 




POO POA POA POOii 

C28 — C29 — C30 — C28" 


A A / A \ 

-0.4 (4) 


p o pr\ p 1 a /"i 1 /"i 

C8 — C9 — C 14 — C 1 6' 


O f\ -7 /o \ 

-20.7 (3) 




POO POA POA P") 1 

C28 — C29 — C30 — C3 1 


1 TO O ZO\ 

-178.2 (2) 


C16 1 — C14 — C15 — C16 


-0.3 (4) 




POA P") A PO 1 p ~) pi 

C29 — C30 — C3 1 — C36" 


-145.6 (2) 


pi (\ pi 1 a p •« c pi 1 /- 

C9 — C 1 4 — C 1 5 — C 1 6 


1 1 0 A /O \ 

178.9 (2) 




PO Oii PO A p ~) i PO Pi 

C28" — C30 — C31 — C36" 


36.6 (3) 


ri4 nfi c^d i 


U.J (^j 




r?^ r?s n? r"n 




C14— CI 5— CI 6— C17 


180.0 (2) 




C24— C25— C32— C33 


82.8 (3) 


C15— C16— C17— C18' 


143.2 (2) 




C25— C32— C33— C34 


-177.2 (2) 


C14 1 — CI 6— CI 7— CI 8' 


-37.2 (3) 




C32— C33— C34— C35 


-69.2 (3) 


C7— C8— CI 8— CI 7' 


-142.9 (3) 




C25— C26— C36— C31" 


150.5 (2) 


C9— C8— CI 8— CI 7' 


38.0 (3) 




C27— C26— C36— C31" 


-33.1 (3) 


Symmetry codes: (i) -x+1, -y, -z+1; (ii) -x, 


-y, -z+1. 








Hydrogen-bond geometry (A, °) 










Cg23, Cg4 and Cg2 are the centroids of the of ring containing N2, the rinj 


; containing C 15 and the ring containing C2, respectively. 


D—R-A 




D — H 


U-A D-A 


D—R-A 


cn—miB-Cg23 




0.97 


2.79 3.688 (3) 


155 


C31— H3U-Cg4 m 




0.97 


2.70 3.630 (3) 


160 


C34— H34S-Cg2 1 




0.97 


2.81 3.669 (3) 


148 



Symmetry codes: (i) -x+ 1 , -y, -z+ 1 ; (iii) x- 1 , y, z. 
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